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1
BEARING FOR DRIVING MOTOR

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority to and the benefit of
Korean Patent Application No. 10-2017-0168642 filed on
Dec. 8, 2017, the entire contents of which are incorporated
herein by reference.

BACKGROUND
(a) Field of the Invention

The present invention relates to a drive motor for an
clectric power driven vehicle, and more particularly, to a
bearing for a drive motor capable of suppressing erosion
generation in the bearing due to a shait current of the drive
motor.

(b) Description of the Related Art

Recently, a pure electric powered eco-iriendly vehicle
such as an electric vehicle or a fuel cell vehicle has been
developed. An electric motor 1s typically mounted within the
clectric powered eco-Iriendly vehicle as a drive source for
obtaining a rotational force by electric energy instead of an
internal combustion engine such as an engine. The drive
motor includes a motor housing, a stator fixedly installed
inside the motor housing, and a rotor that rotates around a
rotation shaft that 1s a driving shatt. A gap 1s also maintained
between the stator and the rotor.

The drive motor 1s required to have high efliciency and
high output density. In particular, the electric vehicle needs
to obtain the power of the vehicle from the drive motor, and
therefore, a further improved torque and output are required.
The drive motor 1s also required to be designed to be smaller
in size and to exhibit high torque density and high output
density, to generate a high level of torque and output within
a limited vehicle space. Thus, the drive motor may be
vulnerable to electromagnetic interference and Ileakage
problems due to the generation of internally higher electro-
magnetic energy in the confined space.

One of the electromagnetic imnterference and leakage prob-
lems 1s a shaft current. When a three-phase inverter driving
the drive motor performs high-speed switching control, a
harmonic noise voltage (e.g., a common voltage) 1s gener-
ated. An electric field caused by the common voltage moves
a Iree electron of the rotor steel plate to generate the shaft
current in the rotation shaft. In other words, the harmonic
noise voltage induces a voltage across the shatit of the rotor
using a parasitic capacitor between the stator and the rotor
to generate the shaft current.

The shatt current generated 1n the shatt of the rotor causes
a potential difference between an inner race and an outer
race of a bearing when the shaft current flows along the shaft
or through the bearing to the motor housing, and a discharge
mechanism inside the bearing causes the bearing erosion.
The erosion substantially affects the durability of the drive
motor and thus damages the bearing. Recently, a magmitude
of the shaft current generated 1n the drive motor having high
torque density and a high output density has increased.

The above information disclosed 1n this section 1s merely
for enhancement of understanding of the background of the
invention and therefore 1t may contain information that does
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not form the prior art that 1s already known 1n this country
to a person of ordinary skill in the art.

SUMMARY

The present mvention has been made 1 an effort to
provide a bearing for a drive motor that 1s capable of
suppressing an occurrence ol electrolytic corrosion (e.g.,
erosion) 1n a rolling element and on a raceway surface by
forming a current path of a shaft current generated 1n a
rotation shait when the drive motor 1s driven.

An exemplary embodiment of the present invention pro-
vides the bearing for the drive motor having an inner race
coupled to a rotation shatt, an outer race coupled to a motor
housing, and rolling members rotatably disposed between a
raceway surface of the inner race and a raceway surface of
the outer race. The bearing may 1nclude a retainer installed
between the mner race and the outer race and configured to
support the rolling members at a predetermined interval
along a circumierential direction; and a conductive guide
member that 1s included 1n the mnner race and the outer race
and forms a current path between the inner race and the outer
race through the retainer.

The 1mner race, the outer race, the rolling members, and
the retainer may be formed of a metal material. The retainer
may be formed at a predetermined interval along the cir-
cumierential direction and may include a pocket member
that supports the rolling members. The conductive guide
member that corresponds to the pocket member may be
formed in the mmmer race and the outer race along the
circumferential direction. In other words, the conductive
guide member 1s formed 1n each of the inner and outer races.
The conductive guide member may include: a current car-
rying protrusion that protrudes in a radial direction, 1s
disposed along the circumierential direction of the inner race
and the outer race, and 1s disposed at a predetermined
clearance with respect to the pocket member.

Further, the current carrying protrusion of the mnner race
may be integrally formed at a first side edge portion of the
inner race at a predetermined clearance with respect to a first
side of the pocket member. The current carrying protrusion
of the outer race may be integrally formed at a second side
edge portion of the outer race at a predetermined clearance
with respect to a second side of the pocket member. A
discharge phenomenon 1n which an electric spark occurs due
to a shaft current 1n the rotation shaft may be generated in
the current carrying protrusion and the pocket member. A
clearance between the pocket member and the current car-
rying protrusion may be less than a clearance between the
raceway surfaces of the iner race and the outer race and
cach of the rolling members. The retainer may be mounted
on the mner race and the pocket member may be spaced
apart from the outer race.

Another exemplary embodiment of the present invention
provides the bearing for the drive motor having an inner race
coupled to a rotation shatt, an outer race coupled to a motor
housing, and rolling members disposed between a raceway
surface of the inner race and a raceway surtace of the outer
race, a retainer installed between the 1nner race and the outer
race and configured to support the rolling members at a
predetermined interval along a circumierential direction;
and a conductive guide member that 1s included 1n the mnner
race and the outer race and forms a current path between the
inner race and the outer race through the retainer. The rolling
members may be formed of a metal material, and an
insulating member may be formed on the raceway surface of
the 1nner race and the raceway surface of the outer race.
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The 1nner race, the outer race, and the retainer may be
formed of a metal matenial. The conductive guide member
may include: a current carrying protrusion that protrudes in
a radial direction and 1s disposed along the circumierential
direction at a first side of the inner race at a predetermined
clearance with respect to a first side of the pocket member
or that protrudes 1n the radial direction and 1s disposed along
the circumierential direction at a second side of the outer
race at a predetermined clearance with respect to a second
side of the pocket member.

Another exemplary embodiment of the present invention
provides the bearing for the drive motor having an 1inner race
coupled to a rotation shait, an outer race coupled to a motor
housing, and rolling members disposed between a raceway
surface of the inner race and a raceway surface of the outer
race. The bearing may include a retainer that i1s installed
between the inner race and the outer race and supports the
rolling members at a predetermined 1nterval along a circum-
terential direction; and a conductive gmide member that 1s
included 1n the inner race and the outer race and forms a
current path between the imner race and the outer race
through the retainer. The rolling members may include an
insulating material. The inner race, the outer race, and the
retainer may be formed of a metal material, and the rolling
members may be formed of a ceramic material.

The exemplary embodiment of the present invention may
induce an electric spark through the retainer using a con-
ductive guide member to suppress the erosion occurrence
between rolling members and a race. Further, the eflects
which may be obtained or predicted by the exemplary
embodiment of the present immvention will be directly or
implicitly disclosed 1n the detailed description of the exem-
plary embodiments of the present invention. That 1s, various
ellects which are predicted by the exemplary embodiments
of the present mvention will be disclosed 1n the detailed
description to be described below.

BRIEF DESCRIPTION OF TH.

L1l

DRAWINGS

While the drawings are described 1n connection with what
1s presently considered to be practical exemplary embodi-
ments, 1t 1s to be understood that the invention 1s not limited
to the disclosed drawings.

FIG. 1 1s a view schematically showing an example of a
drive motor to which a bearing according to an exemplary
embodiment of the present mvention 1s applied;

FIG. 2 and FIG. 3 are views showing a cutting face of the
bearing for the drive motor according to an exemplary
embodiment of the present ivention;

FI1G. 4 1s a view schematically showing a configuration of
the bearing for the drive motor according to an exemplary
embodiment of the present invention;

FIGS. 5A-5B are detailed views of portions A and B of
FIG. 3, respectively according to an exemplary embodiment
of the present invention;

FIG. 6 1s a view 1llustrating an operation of the bearing for
the drive motor according to an exemplary embodiment of
the present invention;

FI1G. 7 1s a view schematically showing a configuration of
the bearing for the drive motor according to another exem-
plary embodiment of the present invention; and

FI1G. 8 1s a view schematically showing a configuration of
the bearing for the drive motor according to another exem-
plary embodiment of the present invention.

DETAILED DESCRIPTION

It 1s understood that the term ‘“vehicle” or “vehicular” or
other similar term as used herein 1s inclusive of motor
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vehicles 1n general such as passenger automobiles including
sports utility vehicles (SUV), buses, trucks, various com-
mercial vehicles, watercrait including a varnety of boats and
ships, aircraft, and the like, and includes hybrid vehicles,
clectric vehicles, plug-in hybnd electric vehicles, hydrogen-
powered vehicles and other alternative fuel vehicles (e.g.
fuels derived from resources other than petroleum). As
referred to herein, a hybrid vehicle 1s a vehicle that has two
or more sources of power, for example both gasoline-
powered and electric-powered vehicles.

The terminology used herein 1s for the purpose of describ-
ing particular embodiments only and 1s not intended to be
limiting of the invention. As used herein, the singular forms
“a”, “an” and “the” are mtended to include the plural forms
as well, unless the context clearly indicates otherwise. It will
be further understood that the terms “comprises™ and/or
“comprising,” when used 1n this specification, specily the
presence of stated features, integers, steps, operations, ¢le-
ments, and/or components, but do not preclude the presence
or addition of one or more other features, integers, steps,
operations, elements, components, and/or groups thereol. As
used herein, the term “and/or” includes any and all combi-
nations of one or more of the associated listed items.

The present mvention will be described more fully here-
inafter with reference to the accompanying drawings, in
which exemplary embodiments of the invention are shown.
As those skilled in the art would realize, the described
exemplary embodiments may be modified 1n various difler-
ent ways, all without departing from the spirit or scope of the
present 1nvention.

Portions having no relation with the description will be
omitted 1n order to explicitly explain the present invention,
and the same reference numerals will be used for the same
or similar elements throughout the specification. In the
drawings, size and thickness of each element 1s approxi-
mately shown for better understanding and ease of descrip-
tion. Therefore, the present invention 1s not limited to the
drawings, and the thicknesses of layers, films, panels,
regions, etc., are exaggerated for clanty.

Further, 1n the following detailed description, names of
constituents, which are 1n the same relationship, are divided
into “the first”, “the second”, and the like, but the present
invention 1s not limited to the order 1n the following descrip-
tion. In addition, the terminology such as . . . unmt™, . . .
means”, < . . . part”, or “ . . . member”, which 1s disclosed
in the specification, refers to a unit of an inclusive constitu-
ent which performs at least one of the functions or opera-
tions.

FIG. 1 1s a view schematically showing an example of a
drive motor to which a bearing according to an exemplary
embodiment of the present invention 1s applied. Referring to
FIG. 1, the drive motor 1 may be an electric power source
of an environmentally friendly vehicle such as a pure
clectric vehicle or a fuel cell vehicle.

The drive motor 1 may be an electric power drive source
of a hybnid vehicle (e.g., a hybrid electric vehicle (HEV) or
a plug-in hybrid electric vehicle (PHEV)) that uses a driving
force of an engine and an electric power. For example, the
drive motor 1 may include a permanent magnet synchronous
motor (PMSM) or a wound rotor synchronous motor
(WRSM). However, 1t should be understood that the present
invention 1s not limited to the drive motor of the environ-
mentally friendly vehicle and a technical 1dea of the present
invention may be applied to a drive motor used 1n various
industrial fields.

The drive motor 1 may include a stator 2 fixed to an mside
of a motor housing 3 and a rotor 6 configured to rotate
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around a rotation shaft 5 that 1s a dniving shaft. A gap may
be maintained between the stator and the rotor. For example,
the drive motor 1 may be an inner rotor type synchronous
motor 1n which the rotor 6 1s disposed inside the stator 2. A
stator coil 4 may be wound around the stator 2 and the
rotation shaft 5 may be rotatably coupled to the motor
housing 3 through the bearing 100.

The bearing 100 may be a ball bearing that supports the
rotation shatt 5 using a rolling body (e.g., a rolling element)
such as a ball. The bearing 100 may be slidably fitted into the
rotation shait 5 and may be fitted or installed to the motor
housing 3 in a fitted manner. The bearing 100 for the drive
motor may suppress an occurrence of electrolytic corrosion
(e.g., erosion) 1n the rolling element and on a raceway
surface by forming a current path (e.g., a current carrying
path) of a shafit current generated in the rotation shait when
the drive motor 1s driven.

FIGS. 2 and 3 are views showing a cutting face of the
bearing for the drive motor according to an exemplary
embodiment of the present mmvention. FIG. 4 15 a view
schematically showing a configuration of the bearing for the
drive motor according to an exemplary embodiment of the
present invention. Referring to FIG. 2 to FIG. 4, the bearing
100 may include an mnner race 10, an outer race 20, rolling
members 30, a retainer 30, and a conductive guide member
(e.g., a current carrying guide member) 70.

A circumierential direction of the inner race 10 and the
outer race 20 1s defined as a circumierential direction and a
direction (e.g., a direction in which the rotation shaft 5 i1s
coupled to the mner race 10 and the outer race 20 (or the
iner race)) perpendicular to a plane on which the inner race
10 and the outer race 20 are disposed 1s defined as an axial
direction (e.g., a shaft direction). A direction toward a
thickness of the inner race 10, a thickness of the outer race
20, or an inner center of the bearing 1s defined as a radial
direction.

Particularly, the mner race 10 may be formed into a ring
shape or a cylinder shape, and may be installed on the
rotating shaft 5 using a sliding interterence fit. In the inner
race 10, arace 11 that supports a rolling motion of the rolling,
members 30 may be formed along the circumierential direc-
tion. The race 11 1s referred to as a raceway surface 1n a
relevant field of technology. The outer race 20 may be
spaced apart from the inner race 10 by a predetermined
distance and may be fitted to a seating portion (e.g., an 1nner
peripheral surface of a mounting aperture) of the motor
housing 3. In the outer race 20, a race 21 that supports a
rolling motion of the rolling members 30 may be formed
along the circumierential direction.

The rolling members 30 may include a plurality of balls
and may be rolling elements that roll between the races 11
and 21. The mner race 10, the outer race 20, and the rolling
members 30 may be made of a metal material having
conductivity. For example, the metal material may include
Bearing steel (KS: STB2, JS: SUJ2, ISO: 100Cr6) or a
high-carbon low-chromium steel. The retainer 50 may be
disposed between the mnner race 10 and the outer race 20,
may support the rolling members 30 at a predetermined
interval along the circumierential direction, and 1s referred
to as a cage 1n the relevant field of technology.

Further, the retainer 50 may be made of a metal material
having conductivity and may include a rning-shaped body
member (not shown) mounted on the inner race 10 and
disposed between the inner race 10 and the outer race 20.
The retainer or the ring-shaped body member may be
formed at a predetermined 1nterval along the circumierential
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direction. A pocket member 51 may maintain a consistent
gap between the rolling members 30 and may support the
rolling members 30.

The pocket member 531 may be referred to as a bulkhead
in the relevant field of technology and may include a pocket
wall that 1s open 1n the radial direction and i1s disposed
between the inner race 10 and the outer race 20. The pocket
member 51 may prevent the rolling members 30 from being
displaced in the axial direction and may be spaced apart
from the outer race 20 or the mner race 10 by a predeter-
mined distance. The conductive guide member 70 may be
configured to discharge the shait current generated in the
rotation shait 5 as an electric spark through the mner race 10,
the retainer 50 and the outer race 20. In other words, the
conductive guide member 70 may induce a discharge phe-
nomenon 1n which the electric spark occurs among the inner
race 10, the retainer 50, and the outer race 20 due to the shaft
current flowing along the rotation shait 5.

The conductive guide member 70 may form a current
carrying path that may be disposed between the inner race 10
and the outer race 20 through the retainer 50. The conductive
guide member 70 that corresponds to the pocket member 51
of the retainer 30 may be formed 1n the inner race 10 and the
outer race 20 along the circumierential direction. The con-
ductive guide member 70 may include a current carrying
protrusion 71 that protrudes in the radial direction, 1s dis-
posed along the circumierential direction of the inner race
10 and the outer race 20, and 1s disposed at a predetermined
clearance (e.g., a predetermined gap) with respect to the
pocket member 51 of the retainer 50.

In addition, the current carrying protrusion 71 1n the inner
race 10 may be integrally formed at a first side edge portion
of the mmmer race 10 at a predetermined clearance with
respect to a first side of the pocket member 51, may protrude
in the radial direction, and may be disposed along the
circumierential direction of the mnner race 10. The current
carrying protrusion 71 in the outer race 20 may be integrally
formed at a second side edge portion of the outer race 20 at
a predetermined clearance with respect to a second side of
the pocket member 51, may protrude 1n the radial direction,
and may be disposed along the circumierential direction of
the outer race 20. The current carrying protrusion 71 in the
inner race 10 may be formed to protrude outward of the
radial direction, and the current carrying protrusion 71 in the
outer race 20 may be formed to protrude mnward of the radial
direction.

As shown 1n FIGS. 5A and 3B, a clearance L1 set by an
o1l 1ilm may be disposed between the pocket member 51 and
the current carrying protrusion 71. The clearance L1 may be
set less than a clearance L2 between the race 11 or 21 and
the rolling member 30. Since the clearance L1 may be set
less than the clearance 1.2, the shaft current generated 1n the
rotation shaft 5 may be discharged. The discharge of the
shaft current at the current carrying protrusion 71 and the
pocket member 51 as described above will be described 1n
more detail later.

Hereinafter, an operation of the bearing 100 will be
described in detall with reference to the accompanying
drawings. FIG. 6 1s a view 1illustrating the operation of the
bearing for the drive motor according to an exemplary
embodiment of the present invention. Referring to FIGS. 1
and 6, when an inverter performs high-speed switching
control to operate the drive motor 1, a harmonic noise
voltage may be generated.

The harmonic noise voltage may induce a voltage across
the rotation shatt 5 of the rotor 6 using a parasitic capacitor
between the stator 2 and the rotor 6 to generate the shaft
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current in the rotation shait 5. The shait current may flow to
the mner race 10. Since the current carrying protrusion 71
may be formed in the inner race 10 and the outer race 20 at
a predetermined clearance with respect to the pocket mem-
ber 51 of the retainer 50, the current carrying path having a
discharge form that 1s disposed between the inner race 10
and the outer race 20 may be formed through the current
carrying protrusion 71 and the pocket member 51. That is,
the current carrying path may be formed as a discharge path.
Thus, the discharge phenomenon 1n which the electric spark
occurs due to the shaft current may be generated in the
current carrying protrusion 71 and the pocket member 31.

In particular, the clearance L1 may be set less than the
clearance L2. Since there 1s a diflerence 1n the clearances L1
and L2, a substantial electrical resistance may be generated
between the race 11 or 21 and the rolling member 30, and a
mimmal electrical resistance may be generated between the
current carrying protrusion 71 and the pocket member 51.
Therefore, the shaft current may tlow to a path between the
current carrying protrusion 71 and the pocket member 51
that has a minimal resistance to generate the discharge
phenomenon between the current carrying protrusion 71 and
the pocket member 31.

Thus, the erosion due to the discharge phenomenon may
be generated 1n the pocket member 51. However, the erosion
ol the pocket member 51 has no effect on the rolling member
30 that rolls between the races 11 and 21. Therefore, since
a current flows between the current carrying protrusion 71
and the pocket member 51 1n the exemplary embodiment of
the present mvention, the discharge phenomenon 1n which
occurs between the rolling members 30 and the races 11 and
21 may be mimmized. As a result, the erosion between the
rolling members 30 and the races 11 and 21 due to the
discharge phenomenon may be prevented. Accordingly,
damage to the rolling members 30 and the races 11 and 21
due to the erosion may be prevented.

FI1G. 7 1s a view schematically showing a configuration of
the bearing for the drive motor according to another exem-
plary embodiment of the present invention. In FIG. 7, the
same reference numerals as those i the above exemplary
embodiment are given to the same elements as the elements
of the exemplary embodiment. Referring to FIG. 7, the
bearing 200 for the drive motor according to another exem-
plary embodiment of the present invention may include the
clements of the above exemplary embodiment and an 1nsu-
lating member 80 disposed 1n the races 11 and 21 of the inner
race 10 and the outer race 20.

In another exemplary embodiment of the present inven-
tion, the retainer 50 disposed between the inner race 10 and
the outer race 20, the pocket member 51 of the retainer 50,
and the current carrying protrusion 71 of conductive guide
member 70 are the same as those 1n the above exemplary
embodiment. Thus, a detailed description thereof will be
omitted. The msulating member 80 may be made of a known
insulating material and may be coated or attached to the
races 11 and 21 of the inner race 10 and the outer race 20,
respectively. The rolling members 30 disposed between the
inner and outer races 10 and 20, the retainer 50, and the inner
and outer races 10 and 20 may be made of a metal material.

Therefore, in the exemplary embodiment of the present
invention, the insulating member 80 may be formed on the
races 11 and 21 of the mner and outer races 10 and 20
supporting a rolling motion of the rolling members 30. Thus,
an electrical resistance generated between the races 11 and
21 and the rolling member 30 may be set to be greater than
an electric resistance generated between the current carrying
protrusion 71 and the pocket member 31. Thus, in the
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exemplary embodiment of the present invention, the shaft
current generated in the rotation shait 5 may tlow to a path
disposed between the current carrying protrusion 71 and the
pocket member 51 and has a minimal electrical resistance.
The current carrying protrusion 71 and the pocket member
51 may cause the discharge phenomenon in which the
clectric spark occurs. Accordingly, i the exemplary
embodiment of the present invention, the discharge phenom-
enon generated between the race 11 or 21 and the rolling
member 30 may be prevented.

Another structure and another operation of the bearing
200 for the dnive motor according to another exemplary
embodiment of the present invention are the same as those
in the above exemplary embodiment, and thus a detailed
description thereol will be omitted. FIG. 8 1s a view sche-
matically showing a configuration of the bearing for the
drive motor according to another exemplary embodiment of
the present invention. In FIG. 8, the same reference numer-
als as those 1n the above exemplary embodiment are given
to the same elements as the elements of the exemplary
embodiment. Referring to FIG. 8, the bearing 300 for the
drive motor according to another exemplary embodiment of
the present invention may include the elements of the above
exemplary embodiment and rolling members 130 made of
an insulating materal.

In another exemplary embodiment of the present mnven-
tion, the retainer 50 included between the inner race 10 and
the outer race 20, the pocket member 51 of the retainer 50,
and the current carrying protrusion 71 of conductive guide
member 70 are the same as those 1n the above exemplary
embodiment. Thus, a detailed description thereol will be
omitted. The rolling member 130 may be disposed between
the races 11 and 21 of the mner and outer races 10 and 20.
For example, the rolling member 130 may include a ball
made of a ceramic material that 1s a known insulating
material. The retainer 50 and the mner and outer races 10
and 20 may be made of a metal material.

Therefore, 1n the exemplary embodiment of the present
invention, the rolling members 130 between the mner and
outer races 10 and 20 may be made of the insulating
material. Thus, an electrical resistance between the races 11
and 21 and the rolling member 130 may be set to be greater
than an electric resistance between the current carrying
protrusion 71 and the pocket member 51. Accordingly, in the
exemplary embodiment of the present imnvention, the shaft
current generated in the rotation shait 5 may tlow to a path
disposed between the current carrying protrusion 71 and the
pocket member 51 and has a minimal electrical resistance.
The current carrying protrusion 71 and the pocket member
51 may cause the discharge phenomenon in which the
clectric spark occurs.

In the exemplary embodiment of the present invention,
the current carrying path that has the discharge form and
includes the inner race 10, the retainer 50, and the outer race
20 may be formed by the current carrying protrusion 71.
Thus, referring to FIG. 1, the shaft current generated 1n the
rotation shaft 5 may tlow to the grounded motor housing 3.
Theretfore, the exemplary embodiment of the present inven-
tion may prevent electric shock of an operator due to a shatt
voltage stored 1n the rotation shaft 5 when the drive motor
1 or the bearing are replaced or repaired.

While this invention has been described in connection

with what 1s presently considered to be exemplary embodi-
ments, 1t 1s to be understood that the invention 1s not limited

to the disclosed exemplary embodiments, but, on the con-
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trary, 1s intended to cover various modifications and equiva-
lent arrangements included within the spirit and scope of the
appended claims.

DESCRIPTION OF SYMBOLS

. drive motor

. stator

: motor housing

. stator coil

. rotation shafit

6: rotor

10: 1inner race

11, 21: race

20: outer race

30, 130: rolling member

50: retainer

51: pocket member

70: conductive guide member
71: current carrying protrusion
80: mnsulating member

[.1, L.2: clearance
100, 200, 300: bearing

What 1s claimed 1s:

1. A bearing for a drive motor having an nner race
coupled to a rotation shait, an outer race coupled to a motor
housing, and rolling members rotatably disposed between a
raceway surface of the inner race and a raceway surface of
the outer race, comprising;:

a retainer disposed between the mner race and the outer

race and configured to support the rolling members at
a predetermined interval along a circumierential direc-
tion thereof; and

a conductive guide member formed in each of the inner

race and the outer race and that forms a current path
between the 1nner race and the outer race through the
retainetr,

wherein the retainer 1s formed at a predetermined interval

along the circumierential direction and includes a
pocket member that supports the rolling members, and
wherein the conductive guide member corresponding
to the pocket member 1s formed 1n the mner race and
the outer race along the circumierential direction
thereol,

wherein the conductive gmide member includes a current

carrying protrusion that protrudes 1n a radial direction,
1s disposed along the circumierential direction of the
inner race and the outer race, and 1s disposed at a
predetermined clearance with respect to the pocket
member,

wherein the current carrying protrusion of the inner race

1s 1ntegrally formed at a first side edge portion of the
iner race at a predetermined clearance with respect to
a first side of the pocket member, and wherein the
current carrying protrusion of the outer race 1s inte-
grally formed at a second side edge portion of the outer
race at a predetermined clearance with respect to a
second side of the pocket member, and

wherein a discharge phenomenon in which an electric

spark occurs due to a shaft current in the rotation shaft
1s generated 1n the current carrying protrusion and the
pocket member.

2. The bearing of claim 1, wherein the 1inner race, the outer
race, the rolling members, and the retainer are formed of a
metal material.

3. The bearing of claim 1, wherein a clearance between
the pocket member and the current carrying protrusion 1s
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less than a clearance between the raceway surfaces of the
inner race and the outer race and each of the rolling
members.

4. The bearing of claim 1, wherein the retainer 1s mounted
on the 1nner race, and wherein the pocket member 1s spaced
apart from the outer race.

5. A bearing for a drive motor having an inner race
coupled to a rotation shatt, an outer race coupled to a motor
housing, and rolling members disposed between a raceway
surface of the mner race and a raceway surface of the outer
race, comprising:

a retainer disposed between the inner race and the outer

race and configured to support the rolling members at
a predetermined interval along a circumierential direc-
tion thereof; and

a conductive guide member formed 1n each of the inner

race and the outer race and that forms a current path
between the 1nner race and the outer race through the

retainet,

wherein the rolling members are formed of a metal
material, and an insulating member 1s formed on the
raceway surface of the inner race and the raceway
surface of the outer race.

6. The bearing of claim 5, wherein the 1nner race, the outer
race, and the retainer are formed of a metal material, wherein
the retainer 1s formed at a predetermined interval along the
circumierential direction and includes a pocket member that
supports the rolling members, and wherein the conductive
guide member corresponding to the pocket member 1is
formed in the mmmer race and the outer race along the
circumierential direction thereof.

7. The bearing of claim 6, wherein the conductive guide
member includes:

a current carrying protrusion that protrudes in a radial
direction and 1s disposed along the circumierential
direction at a first side of the inner race at a predeter-
mined clearance with respect to a first side of the pocket
member or that protrudes in the radial direction and 1s
disposed along the circumierential direction at a second
side of the outer race at a predetermined clearance with
respect to a second side of the pocket member.

8. The bearing of claim 5, wherein a discharge phenom-
enon 1n which an electric spark occurs due to a shaft current
in the rotation shaft 1s generated in the current carrying
protrusion and the pocket member.

9. A bearing for a drive motor having an inner race
coupled to a rotation shaft, an outer race coupled to a motor
housing, and rolling members disposed between a raceway
surface of the iner race and a raceway surface of the outer
race, comprising:

a retainer disposed between the inner race and the outer

race and configured to support the rolling members at
a predetermined interval along a circumierential direc-
tion thereof; and

a conductive guide member formed 1n each of the inner
race and the outer race and that forms a current path
between the mnner race and the outer race through the
retainer,

wherein the rolling members include an insulating mate-
rial.

10. The bearing of claim 9, wherein the nner race, the
outer race, and the retainer are formed of a metal matenal,
wherein the retainer 1s formed at a predetermined interval
along the circumierential direction and includes a pocket
member that supports the rolling members, and wherein the
conductive guide member corresponding to the pocket mem-
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ber 1s formed 1n the inner race and the outer race along the
circumierential direction thereof.

11. The bearing of claim 10, wherein the conductive guide

member 1ncludes:

a current carrying protrusion that protrudes in a radial 5
direction and 1s disposed along the circumierential
direction at a first side of the inner race at a predeter-
mined clearance with respect to a first side of the pocket
member or that protrudes in the radial direction and 1s
disposed along the circumierential direction at a second 10
side of the outer race at a predetermined clearance with
respect to a second side of the pocket member.

12. The bearing of claim 9, wherein the rolling members

are formed of a ceramic material.

13. The bearing of claim 9, wherein a discharge phenom- 15

enon 1n which an electric spark occurs due to a shaft current
in the rotation shaft 1s generated in the current carrying
protrusion and the pocket member.

G e x Gx ex
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